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This a 


SPRAY APPLICATION SYSTEM 

n claims the benefit of U.S. Provisional Application Ser. No. 60/249.803 


filed on November 1 7. 2000. the disclosure of which is incorporated herein by reference. 


Background of the Invention 


This invention relates to a spray application system, and more particularly to a spray 
application system with spray containment features. 

Spray application systems and spray cabinets are known in the art. A spray cabinet may 
be used for example as part of a meat, poultry, or other food processing line to treat food, food 
packaging, or some other workpiece by spraying a desired substance onto the food, food 
packaging, or other workpiece. Spray cabinets provide a useful way of providing for modular 
treatment of items in a processing line, but spray cabinets suffer from a number of shortcomings. 
For example, installing a spray cabinet in a processing line typically requires intrusive 
procedures that are time consuming and that may compromise the overall integrity of the line. 
Spray cabinets also typically do not provide for adequate access to the interior of the cabinets for 
maintenance, repairs, or adjustments, and typically do not provide for adequate flexibility in 
adjusting the operation of the cabinets. 

Spray cabinets are also occasionally equipped with exhaust fans if there is a need for 
containment or control of the substance being sprayed. Such exhaust fans are useful and have 
been used with some degree of success in the past. Still, exhaust fans have a number of 
shortcomings. For example, the cost and complexity of fitting a spray cabinet with an exhaust 
fan and difficulties in dealing with fumes vented by the fans make such exhaust fans undesirable 
in many instances. Also, mechanical problems and wear and tear can become an issue when 
adding equipment with such rapidly moving parts. Further, the vacuum created by such exhaust 
fans may not provide for adequate containment or may adversely effect the treating of the food or 
other workpiece being treated. 

Summary of the Invention 


It is therefore an object of the present invention to provide a spray application system that 
uses a liquid barrier to contain the substance being sprayed or applied within a chamber. 


It is therefore an object of the present invention to provide a spray application system that 
uses a sprayed water curtain to contain the substance being sprayed or applied within a chamber. 

It is a further object of the present invention to provide a system of the above type that is 
easily installed in a processing line without intrusive procedures. 

It is a still further object of the present invention to provide a system of the above type 
that provides easy access to the interior of the spray chamber for maintenance, repair, or 
adjustment. 

It is a still further object of the present invention to provide a system of the above type 
which may be easily adjusted to provide for greater flexibility. 

It is a still further object of the present invention to provide a system of the above type 
which provides for independent control of upstream and downstream liquid barriers and for the 
spray applicator. 

It is a still further object of the present invention to provide a system of the above type 
which provides for improved collection of the substances to be contained. 

Toward the fulfillment of these and other objects and advantages, the spray application 
system of the present invention comprises a spray chamber a spray applicator within the 
chamber, and at least one liquid barrier within the chamber, disposed upstream or downstream of 
the spray applicator. The liquid barrier may take the form of a sprayed water curtain. The water 
forming the liquid barrier is preferably sprayed in a downward direction to create a vacuum for 
drawing the treating substance downward into the liquid barrier. Each liquid barrier is also 
preferably disposed so that it does not contact the workpieces as the workpieces pass through the 
chamber, the workpieces instead passing above each liquid barrier. Independent pressure gauges 
and flow regulators may be used for the upstream liquid barrier, the downstream liquid barrier, 
and the spray applicator. The liquid barrier may be created using a header assembly with one or 
more nozzles, and the nozzles may be disposed on opposite sides of the chamber and directed 
toward a center portion of a width of the chamber to create the barrier or curtain. The chamber 
may have a roof section that is secured to a beam or other process line support, and the walls may 
be secured to and suspended from the roof section. In a preferred, alternate embodiment, the roof 
section may have an opening running across its length to allow hangers from a processing line 


disposed above the chamber to pass through the chamber. Access doors may be provided on 
both sides of the chamber. 

Brief Description of the Drawings 

The above brief description, as well as further objects, features and advantages of the 
present invention will be more fully appreciated by reference to the following detailed 
description of the presently preferred but nonetheless illustrative embodiments in accordance 
with the present invention when taken in conjunction with the accompanying drawings, wherein: 

FIG. 1 is an isometric view of a spray application system of the present invention; 

FIG. 2 is a partially exploded isometric view of a spray application system of the present 
invention; 

FIG. 3 is a partially exploded side view of a spray application system of the present 
invention: 

FIG. 4 is an isometric view of a liquid barrier header assembly of a spray application 
system of the present invention: 

FIG. 5 is an isometric view of a spray applicator assembly of a spray application system 
of the present invention; 

FIG. 6 is an alternate embodiment of an isometric view of a spray applicator assembly of 
a spray application system of the present invention; 

FIG. 7 is an elevation view of an alternate, preferred embodiment of the present 
invention; 

FIG. 8 is a partially exploded, elevation view of the alternate, preferred embodiment of 
the present invention: and 

FIG. 9 is an isometric view of a liquid barrier header assembly of a spray application 
system of the alternate, preferred embodiment of the present invention. 

Detailed Description of the Preferred Embodiment 


Referring to Fig. 1, the reference numeral 10 refers in general to a spray application 


system of the present invention. As best seen in Fig. 2, the system 10 comprises an enclosure 1 1 
having a chamber 12, a spray applicator assembly 14. and one or more liquid barrier generating 
assemblies 16. 

Referring to Fig. 1, the enclosure 1 1 comprises a roof section 18, walls 20, and a floor 
section 22. The roof section has a frame 24 and a cap 26. The cap 26 is preferably pitched so 
that it will more effectively shed water after cleaning. The cap 26 is affixed to the frame 24, and 
the frame 24 is affixed, such as by welding, to an I-beam 28 or other support such as the type 
used in a meat or poultry processing line. Particularly for food processing applications it is 
preferred that the roof section, walls 20, and floor section 22 be stainless steel. Of course, these 
components may be made from any number of different materials. 

The walls 20 are secured to and suspended from the frame 24. Two side walls 30 extend 
over the entire length of the chamber 12. Viewing windows or access doors or ports 32 are 
provided in both side walls 30, preferably aligned with the spray applicator assembly 14. Skirts 
or baffles 34 are secured to the side walls 30, disposed adjacent to and inward of the upstream 
and downstream header assemblies 48. End walls 36 are disposed at the upstream and 
downstream ends of the enclosure 1 1 . Openings 38 are provided in the end walls 36 to allow the 
meat, poultry, or other workpieces 40 being processed to pass into and from the chamber 12. 
The floor section 22 is comprised of three drain pans 42. Drain pipes 44 are connected to the 
bottom of the drain pans 42. The drain pipes 44 may connect to a common manifold 46 for 
commingling of liquids passing through the three drain pans 42, or the drain pipes 44 may pass 
their contents separately to recovery or disposal areas. Also, particularly for food processing 
applications, it is preferred that all junctions and unions between the cap 26, frame 24, walls, 
doors 32. windows, and floor section 22 provide for NEMA 4 seals. 

Each liquid barrier generating assembly is comprised of at least one header assembly 48 
and at least one nozzle 50. The header assembly 48 preferably has a plurality of nozzles 50. 
Separate flow regulators 52, filters, pressure gauges, and similar accessories may also be 
provided to each header assembly 48. Each header assembly 48 has two vertical legs or pipes 54 
disposed on opposite sides of the chamber 12, and an upper horizontal leg or pipe 56 disposed 
between and connecting the two vertical legs 54. The junctions between the horizontal leg 56 


and vertical legs 54 are preferably threaded junctions or union fittings for ease of assembly and 
for ease in suspending the enclosure 1 1 from the beam 28 without the need to cut or weld pipes 
or beams. The nozzles 50 comprise flat spray nozzles with ball fittings that allow for a range of 
motion or adjustment over a range of approximately 45°. The nozzles 50 are positioned to spray 
a liquid 58 in a direction that is approximately perpendicular to the beam 28, to create a sheet- 
like, sprayed liquid barrier that is roughly planar and perpendicular to the beam 28. The liquid 
barrier is preferably water so that the liquid barrier comprises a sprayed water curtain. One 
portion of the liquid barrier, created by one nozzle 50 of the liquid barrier generating assembly 
16 is shown in Fig. 4. When used in connection with food processing lines, the legs or pipes 54 
and 56 and nozzles 50 are preferably stainless steel. It is of course understood that PVC or other 
pipes or conduits 54 and 56 may be used and that the header assemblies 48 and nozzles 50 may 
take any number of shapes and sizes. 

' Referring to Fig. 5, each spray applicator assembly 14 is comprised of at least one header 
assembly 60 and at least one nozzle 62. Each header assembly 60 preferably has a plurality of 
nozzles 62. Separate flow regulators 64, filters, pressure gauges, and similar accessories may 
also be provided to each header assembly 60. Each header assembly 60 has one or more sets of 
generally U-shaped portions having two vertical legs or pipes 66 disposed on opposite sides of 
the chamber 12. and an upper horizontal leg or pipe 68 disposed between and connecting the two 
vertical legs 66. The junctions between the horizontal leg 68 and vertical legs 66 are preferably 
threaded junctions or union fittings for ease of assembly and for ease in suspending the enclosure 
1 1 from the beam 28 without the need to cut or weld pipes or beams. The nozzles 62 comprise 
high pressure atomizers that produce a fine dispersing spray and are preferably full cone pressure 
nozzles 62. One portion of the spray application or treatment zone of the treating substance 70 
created by one nozzle 62 of the spray applicator assembly 14 is shown in Fig. 5. In the alternate 
embodiment shown in Fig. 6, extension pipes 72 are used to position the nozzles 62 closer to the 
meat, poultry, or workpiece 40. The upper nozzles 62 are angled inward and downward, and the 
lower nozzles 62 are angled inward and upward. One portion of the spray application of the 
treating substance 70 created by one nozzle 62 of the spray applicator assembly 14 is shown in 
Fig. 6. When used in connection with food processing lines, the legs or pipes 66 and 68 and 


nozzles 62 are preferably stainless steel. It is of course understood that PVC or other pipes or 
conduits 66 and 68 may be used and that the header assemblies 60 and nozzles 62 may take any 
number of shapes and sizes. 

In operation of the embodiment depicted in Figs. 1-6, flow control valves 52 are opened 
to allow a liquid 58, preferably water, to flow through the header assemblies 48, to and through 
nozzles 50 to create a liquid barrier within the chamber 12. upstream and downstream of the 
spray applicator assembly 14. The liquid 58 or liquids for each header assembly 48 may come 
from a single, common source or from separate sources. It is understood that, depending upon 
the particular application, a wide variety of liquids or combinations of liquids may be used. The 
flat spray nozzles 50 create a liquid barrier that is roughly sheet-like and roughly planar and that 
is approximately perpendicular to the beam 28. The liquid or water 58 is provided at a pressure 
that is preferably substantially within a range of from approximately 15 psi to approximately 40 
psi and that is more preferably substantially within a range of from approximately 20 psi to 
approximately 30 psi. The liquid or water 58 is also provided at a flow rate that is preferably 
substantially within a range of from approximately 0.35 gallons per minute per nozzle to 
approximately 1.5 gallons per minute per nozzle and that is more preferably substantially within 
a range of from approximately 0.5 gallons per minute per nozzle to approximately 1.0 gallons per 
minute per nozzle. If the pressure or flow rate used is too low, the barrier will not provide for 
adequate containment. If the pressure or flow rate used is too high, the system 10 will make 
inefficient use of water 58 and power, and the liquid barrier may adversely affect the processing 
of the meat, poultry, or other workpiece 40, such as by washing or removing an undesirable 
amount of the substance applied to the meat, poultry, or other workpiece 40. 

The water pressure of the upstream header assembly 48 will typically be substantially 
equal to the water pressure of the downstream header assembly 48. Similarly, the flow rate of 
the upstream header assembly 48 will typically be substantially equal to the flow rate of the 
downstream header assembly 48. Still, the independent controls for the upstream and 
downstream header assemblies 48 allow for different pressures and flow rates to be used. For 
example, if poultry are sent through the chamber 12 at a high rate, such as approaching 190 birds 
per minute, turbulence or a vacuum effect created within the chamber 12 may make containment 


at the downstream barrier more difficult. In this situation, a higher water pressure or flow rate 
may be used for the downstream header assembly 48. Although the preferred embodiment is 
described as having upstream and downstream liquid barriers, fewer or more liquid barriers may 
be employed. 

5 After the liquid barriers are in place, a flow control valve 64 is opened to allow a treating 

substance 70 to flow through header assemblies 60 and to and through nozzles 62 to create a 
treatment zone within the chamber 12. inward from the upstream and downstream liquid barriers. 
The substance or substances 70 for each header assembly 60 may come from a single, common 
source or from separate sources. It is understood that the treating substance or substances 70 
10 may take any number of forms or states and may for example be a liquid, a gas. or a powder. It 
is also understood that, depending upon the workpiece 40 to be treated within the chamber 12, 
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JT the treating substance or combination of substances 70 may be selected from a very wide variety 

0 of items, including but not limited to antimicrobials, disinfectancts, preservatives, spices, 

L± flavorings, dyes, sealants, and paints. Each nozzle 62 sprays a roughly cone-shaped stream of a 
£g fine, atomized mist or spray. The upper nozzles 62 spray inward and downward, and the lower 

01 nozzles 62 spray inward and upward. The substance 70 is provided at a pressure that is 
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Mi preferably substantially within a range of from approximately 25 psi to approximately 50 psi and 
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1*7 that is more preferably substantially within a range of from approximately 35 psi to 

approximately 45 psi. and that is most preferably approximately 40 psi. The substance 70 is also 

o 

P provided at a How rate that is preferably substantially within a range of from approximately 0.35 
gallons per minute per nozzle to approximately 1 .5 gallons per minute per nozzle and that is 
more preferably substantially within a range of from approximately 0.5 gallons per minute per 
nozzle to approximately 1 .0 gallons per minute per nozzle. 

The pressure of the upstream legs 66 and 68 will typically be substantially equal to the 

2 5 pressure of the downstream legs 66 and 68. Similarly, the flow rate of the upstream legs 66 and 

68 will typically be substantially equal to the flow rate of the downstream legs 66 and 68. Of 
course, independent controls 64 may be provided to allow for different pressures and flow rates 
to be used. 

After spraying of the treating substance 70 has begun, the meat, poultry, or other 
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workpieces 40 to be treated are passed along the beam 28, through the opening 38 in upstream 
end wall 36, through the upstream liquid barrier, through the treatment zone created by the 
sprayed substance 70, through the downstream liquid barrier, and out the opening 38 in the 
downstream end wall 36. During treatment, a portion of the substance 70 sprayed within the 
chamber 12 is applied to the workpiece 40. The upstream and downstream liquid barriers 
prevent the remaining portion of the substance 70 from escaping the chamber 12. Baffles 34 also 
prevent the substance 70 from escaping between the header assemblies 48 and the side walls 30. 
Accordingly, the remaining portion of the substance 70 falls to the drain pans 42 and passes 
through drain pipes 44, along with water 58 from the upstream and downstream header 
assemblies 48. The substance 70 and water 58 passing through the drain pipes 44 may be 
discarded, separated for recovery, or treated in other manners. It is understood that the system 10 
may be used to treat a wide variety of different workpieces 40, including but not limited to meat, 
poultry, fish, fruits, vegetables, and food packaging. It is also understood that the system 10 may 
be used to treat workpieces 40 completely unrelated to food or food processing items. 

Figs. 7 and 8 depict an alternate, preferred embodiment of the present invention. The 
preferred embodiment shares many characteristics and features with the embodiment depicted in 
Figs. 1 -6. and similar numbers are used to indicate similar parts. As seen in Fig. 7, one important 
difference is that the roof section 18 has an opening 74 running along its length. The opening is 
sized to allow hangers 76 suspended from a processing line to pass through the enclosure. In this 
manner, the enclosure need not be physically affixed to the processing line and may instead be 
independently supported. A sensor 78 may be provided for tracking the number or rate of 
hangers passing through the chamber. 

In another important difference, placement and alignment of each liquid barrier 
generating assembly is altered somewhat. As best seen in Figs. 8 and 9, the nozzles 50 are 
disposed in a lower portion of the chamber. Referring to Fig. 9, the nozzles 50 are flat spray 
nozzles that are aligned or positioned to spray the liquid in a direction angling downward. In the 
preferred embodiment, two nozzles are positioned on each side of the chamber. As also seen in 
Fig. 8. one or more pumps 80 and filters 82 may be provided. It is preferred that a pump 80 be 
employed to provide supplemental pressure, as needed, to the treating substance. A pump 80 
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will typically not be needed for the water 58, but the use of filters is still preferred to deter 
clouuirm of the nozzles 50. 

WW w 

In operation of the embodiment depicted in Figs. 7-8, flow control valves are opened to 
allow a liquid, preferably water, to flow through the header assemblies 48, to and through 
nozzles 50 to create a liquid barrier within the chamber 12, upstream and downstream of the 
spray applicator assembly 14. The liquid 58 or liquids for each header assembly 48 may come 
from a single, common source or from separate sources. It is understood that, depending upon 
the particular application, a wide variety of liquids or combinations of liquids may be used. The 
flat spray nozzles 50 create a liquid barrier that is roughly sheet-like and roughly V-shaped. The 
liquid or water 58 is provided at a pressure that is preferably substantially within a range of from 
approximately 1 5 psi to approximately 40 psi and that is more preferably substantially within a 
range of from approximately 20 psi to approximately 30 psi. The liquid or water 58 is also 
provided at a flow rate that is preferably substantially within a range of from approximately 0.35 
gallons per minute per nozzle to approximately 1.5 gallons per minute per nozzle and that is 
more preferably substantially within a range of from approximately 0.5 gallons per minute per 
nozzle to approximately 1 .0 gallons per minute per nozzle. If the pressure or flow rate used is 
too low, the barrier will not provide for adequate containment. If the pressure or flow rate used 
is too high, the system 10 will make inefficient use of water 58 and power. 

The water pressure of the upstream header assembly 48 will typically be substantially 
equal to the water pressure of the downstream header assembly 48. Similarly, the flow rate of 
the upstream header assembly 48 will typically be substantially equal to the flow rate of the 
downstream header assembly 48. Still, the independent controls for the upstream and 
downstream header assemblies 48 allow for different pressures and flow rates to be used. 
Although the preferred embodiment is described as having upstream and downstream liquid 
barriers, fewer or more liquid barriers may be employed. 

After the liquid barriers are in place, a flow control valve 64 is opened to allow a treating 
substance 70 to flow through header assemblies 60 and to and through nozzles 62 to create a 
treatment zone within the chamber 12, inward from the upstream and downstream liquid barriers. 
The substance or substances 70 for each header assembly 60 may come from a single, common 


source or from separate sources. It is understood that the treating substance or substances 70 
may take any number of forms or states and may for example be a liquid, a gas, or a powder. It 
is also understood that, depending upon the workpiece 40 to be treated within the chamber 12, 
the treating substance or combination of substances 70 may be selected from a very wide variety 
of items, including but not limited to antimicrobials, disinfectants, preservatives, spices, 
flavorings, dyes, sealants, and paints. Each nozzle 62 sprays a roughly cone-shaped stream of a 
fine, atomized mist or spray. The upper nozzles 62 spray inward and downward, and the lower 
nozzles 62 spray inward and upward. The substance 70 is provided at a pressure that is 
preferably substantially within a range of from approximately 25 psi to approximately 50 psi and 
that is more preferably substantially within a range of from approximately 35 psi to 
approximately 45 psi, and that is most preferably approximately 40 psi. The substance 70 is also 
provided at a flow rate that is preferably substantially within a range of from approximately 0.35 
gallons per minute per nozzle to approximately 1.5 gallons per minute per nozzle and that is 
more preferably substantially within a range of from approximately 0.5 gallons per minute per 
nozzle to approximately 1.0 gallons per minute per nozzle. 

The pressure of the upstream legs 66 and 68 will typically be substantially equal to the 
pressure of the downstream legs 66 and 68. Similarly, the flow rate of the upstream legs 66 and 
68 will typically be substantially equal to the flow rate of the downstream legs 66 and 68. Of 
course, independent controls 64 may be provided to allow for different pressures and flow rates 
to be used. 

The downward spray of the water by nozzles 50 creates a vacuum upstream and 
downstream of the treatment zone. As excess sprayed treating substance 70 passes baffles 34 
located upstream and downstream of the treatment zone, the vacuum created by nozzles 50 draws 
the excess sprayed substance 70 downward, where the treating substance 70 contacts the water 
58 and is drawn downward with the water to be drained. 

After spraying of the treating substance 70 has begun, the meat, poultry, or other 
workpieces 40 to be treated are passed along the beam 28, through the opening 38 in upstream 
end wall 36. above the upstream liquid barrier, through the treatment zone created by the sprayed 
substance 70. above the downstream liquid barrier, and out the opening 38 in the downstream 
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end wall 36. During treatment, a portion of the substance 70 sprayed within the chamber 12 is 
applied to the workpiece 40. The upstream and downstream liquid barriers prevent the 
remaining portion of the substance 70 from escaping the chamber 12 without contacting the 
workpieces. This embodiment therefore provides for containment without creating problems or 
concerns that the liquid barriers may wash or remove undesirable amounts of the treating 
substance 70 from the workpieces 40. Baffles 34 also prevent the substance 70 from escaping 
between the header assemblies 48 and the side walls 30. Accordingly, the remaining portions of 
the substance 70 are drawn downward into the liquid barriers and fall to the drain pans 42 and 
pass through drain pipes 44, along with water 58 from the upstream and downstream header 
assemblies 48. The substance 70 and water 58 passing through the drain pipes 44 may be 
discarded, separated for recovery, or treated in other manners. It is understood that the system 10 
may be used to treat a wide variety of different workpieces 40. including but not limited to meat, 
poultry, fish, fruits, vegetables, and food packaging. It is also understood that the system 10 may 
be used to treat workpieces 40 completely unrelated to food or food processing items. 

Other modifications, changes and substitutions are intended in the foregoing, and in some 
instances, some features of the invention will be employed without a corresponding use of other 
features. For example, a wide variety of different nozzles 50 and 62 may be used for the liquid 
barrier generator assemblies 16 or for the spray applicator assemblies 14. Also, the nozzles 50 
and 62 may be disposed in a wide variety of places and configurations to create a wide variety of 
barriers and treatment zones having any number of different shapes and sizes. Further, nozzles 
50 and 62 need not be used, and the barriers and treatment zones may be formed such as by 
pouring the liquid or substance. Further still, any number of different alignments of liquid 
barriers may be used. Of course, quantitative information is included by way of example only 
and is not intended as a limitation as to the scope of the invention. Accordingly, it is appropriate 
that the invention be construed broadly and in a manner consistent with the scope of the 
invention disclosed. 


